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ABSTRACT : PURPOSE: To lower the temperature in the cubicle surely and to the inverter of each unit 
sufficiently. 

CONSTITUTION: Units are stacked in multistage in a cubicle 1 provided with a suction 
port 11a and a discharge port 12a, respectively, at the lower and upper parts. Fans 13, 14 
are disposed at the upper part of the cubicle 1 in order to suck the outer air through the 
suction port 11a and to discharge the air in the cubicle 1 through the discharge port 12a. A 
discharge port 10a for unit is made through the front door 10 of each unit provided with a 
fan 20 for sucking the outer air introduced into the cubicle 1 , blowing the outer air to the 
inverter 8 of the unit 2 and then discharging the air through the discharge port 10a for unit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the enclosed switchboard constituted by holding in 
a box the unit which comes to constitute devices, such as a main circuit device and inverter 
equipment, in one in the shape of many tiering. 
[0002] 

[Description of the Prior Art] The control center which is this kind of enclosed switchboard is made 
for the purpose of closing motion and protection of a low voltage motor, a resistance load, etc., and 
is used as centralized-control equipment of the motor of the various plants of general industry 
(power, chemistry, steel, water and sewage). In the box of the above-mentioned control center, it is 
located in the anterior part (transverse plane) side, and two or more units (unit) are held in the shape 
of many tiering. By attaching main circuit devices, such as Molded Case Circuit Breaker and 
magnetic contact, an overcurrent relay, inverter equipment, etc. in a common frame for every unit 
circuit, each unit is constituted so that the above-mentioned device may be packed into one. 
[0003] In the control center of the above-mentioned configuration, since a main circuit device, 
inverter equipment, etc. of a unit generate heat, the temperature in a box rises by about 20 degrees C. 
Therefore, supposing the ambient temperature of a box was 40 degrees C, the temperature in a box 
became about 60 degrees C, and had the defect of exceeding the ambient-temperature limiting value 
(usually 50 degrees C) of inverter equipment. On the other hand, the configuration which formed the 
fan equipment for carrying out forced cooling of the inside of a box is offered conventionally. While 
establishing an inlet and an exhaust port in the lower part and the upper part of a box in this 
configuration, it is constituted forming fan equipment in the upper part of a box, and attracting the 
open air in a box through an inlet with this fan equipment so that the air in a box may be discharged 
through an exhaust port. 
[0004] 

[Problem(s) to be Solved by the Invention] However, conventionally [ above-mentioned ], with a 
configuration, since it constituted so that multistage might be loaded with many units, the calorific 
value from each unit might increase more than the refrigeration capacity by fan equipment, it might 
become a victory, and the temperature in a box might not fall enough. For this reason, there was a 
possibility of having a bad influence on the inverter equipment of each unit. 

[0005] Then, the purpose of this invention is to offer the enclosed switchboard which can fully cool 
the inverter equipment of each unit while being able to reduce the temperature in a box certainly. 
[0006] 

[Means for Solving the Problem] An inlet which an enclosed switchboard of this invention held in a 
box a unit which comes to constitute devices, such as a main circuit device and inverter equipment, 
in one in the shape of many tiering, was constituted, and was established in the lower part or the 
upper part of said box, In an enclosed switchboard which is equipped with an exhaust port 
established in the upper part or the lower part of said box, and fan equipment which discharges air in 
said box through said exhaust port while being prepared in the upper part or the lower part of said 
box and attracting the open air in said box through said inlet, and changes While having an exhaust 
port for units established in the front section of each of said unit It is prepared in said each unit, and 
after attracting the open air introduced in said box from said inlet from side opening of said unit and 
spraying configuration equipment of said unit, it has the feature at a place equipped with fan 
equipment for units discharged from said exhaust port for units. 

[0007] Moreover, other enclosed switchboards of this invention have the feature at a place equipped 
with fan equipment for units discharged through said exhaust port from side opening of said unit 
after being prepared in said each unit, attracting the open air introduced in said box from said inlet 
through said inlet for units and spraying configuration equipment of said unit, an inlet for units 
established in a shelf board which lays said each unit, and. 

[0008] Furthermore, an exhaust port for units where other enclosed switchboards of this invention 
were formed in the back section of each of said unit, It is prepared in the duct section which opens an 
exhaust port for these units, and said exhaust port for free passage, and said each unit. After 



http ://www4 . i pdl j po . go j p/cgi -bin/tran_web_cgi_ej j e 5.2. 2004 



Sivu 2/5 



attracting the open air introduced in said box from said inlet from side opening of said unit and 
spraying configuration equipment of said unit, It has the feature at a place equipped with fan 
equipment for units discharged from said exhaust port through said duct section from said exhaust 
port for units. 

[0009] Furthermore, other enclosed switchboards of this invention have the feature again at a place 
equipped with fan equipment for units discharged through said exhaust port from an inlet for units 
established in the front section of each of said unit, and side opening of said unit after being prepared 
in said each unit, attracting the open air through said inlet for units and spraying configuration 
equipment of said unit. 
[0010] 

[Function] It drew in from the side opening of a unit, and after [ which is the configuration 
equipment of a unit ] spraying inverter equipment, for example, it was made to discharge from the 
exhaust port for units of the front section of a unit with the fan equipment for units which established 
the open air introduced in the box from the inlet for every unit according to the above-mentioned 
means, in this configuration, the inverter equipment of each unit is trustworthy by the fan equipment 
for units formed for every unit — and it fully comes to be cooled and the temperature in a box can be 
reduced certainly. 

[001 1] Moreover, the inlet for units is established in the shelf board which lays each unit, and after 
drawing in through the above-mentioned inlet for units and spraying the configuration equipment of 
a unit with the fan equipment for units which established the open air introduced in the box from the 
inlet for every unit, even if it constitutes so that it may discharge through an exhaust port from the 
side opening of a unit, the inverter equipment of each unit can fully be cooled. 
[0012] Furthermore, while establishing the exhaust port for units in the back section of each unit, the 
duct section which opens the exhaust port for these units and an exhaust port for free passage is 
prepared. After attracting the open air introduced in the box from the inlet from side opening of a 
unit and spraying it on the configuration equipment of a unit with the fan equipment for units formed 
for every unit, Even if it constitutes so that it may discharge from an exhaust port through the above- 
mentioned duct section from the above-mentioned exhaust port for units, the same effect as each 
above-mentioned configuration can be acquired. 

[0013] Furthermore, even if it constitutes so that it may discharge through an exhaust port from side 
opening of a unit after attracting the open air through the above-mentioned inlet for units with the 
fan equipment for units which established the inlet for units in the front section of each unit, and was 
formed for every unit again and spraying the configuration equipment of a unit, the same effect as 
each above-mentioned configuration can be acquired. 
[0014] 

[Example] It explains referring to drawing 1 thru/or drawing 3 hereafter about the 1st example which 
applied this invention to the control center. First, as shown in drawing 2 and drawing 3 , two or more 
four units 2 are held in the interior of the box 1 which is a main part of a control center in the shape 
of many tiering, for example. In this case, by dividing the inside of a box 1 with two or more shelf 
boards 3, while forming an exhaust port in the upper part in a box 1, the fan equipment hold room 4 
for holding fan equipment is formed, and it has the composition of forming that duct room 6 for 
forming four unit hold rooms 5 caudad, and forming an inlet in that lower part further. 
[0015] And in four unit hold rooms 5, the four above-mentioned units 2 are laid on a shelf board 3, 
and are held. Each unit 2 is equipment (unit) constituted so that each above-mentioned device might 
be packed into one by attaching main circuit devices [, such as Molded Case Circuit Breaker 7 and 
magnetic contact, ], overcurrent-relay, and inverter equipment 8 grade in the common frame 9 for 
every unit circuit. 

[0016] Moreover, as shown in drawing 1 , the left end section is prepared by the front section of a 
box 1 rotatable as the rotation supporting point so that four doors 10 may open and close front 
opening of each above-mentioned unit hold room 5, respectively. In addition, drawing 3 is front view 
shown where a door 4 is demounted. Furthermore, the lower dark room 1 1 and the up dark room 12 
are attached and blockaded by each front opening of the duct room 6 of the lower part of a box 1, 
and the upside fan equipment hold room 4. While inlet 11a which consists of rectangle-like opening 
is formed, guard member 1 lb which consists of a reticulated member so that this inlet 1 la may be 
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covered is attached in the above-mentioned lower dark room 1 1 . 

[0017] Similarly, while exhaust port 12a which consists of rectangle-like opening is formed, guard 
member 12b which consists of a reticulated member so that this exhaust port 12a may be covered is 
attached in the up dark room 12. Furthermore, two fan equipments 13 and 14 are arranged in the 
above-mentioned fan equipment hold room 4. These fan equipments 13 and 14 are constituted so that 
the air in a box 1 may be discharged to the exterior through exhaust port 12a, while attracting the 
open air in a box 1 through inlet 11a. Thereby, the inside of a box 1 has composition cooled 
compulsorily. In addition, the open air attracted in the box 1 through inlet 1 la flows towards exhaust 
port 12a mainly through the duct section 15 on the right-hand side of the unit hold room 5 in a box 1, 
and the duct section 16 by the side of a posterior part, as shown in drawing 2 and drawing 3 . In this 
case, it is constituted by the right lateral of each unit hold room 5 so that opening which is open for 
free passage in the above-mentioned duct section 15 may be formed, and the open air is introduced 
into it into each unit hold room 5 through these right lateral opening. In addition, as shown in 
drawing 1 , front opening of the above-mentioned duct section 15 has composition opened and 
closed by the door 17. 

[0018] Moreover, as shown in drawing 2 , it is arranged in the posterior part side of the unit hold 
room 5 in a box 1 so that a bus-bar 18 may be prolonged in the vertical direction, and the septum 19 
is arranged between the bus-bar 18 and the unit hold room 5. It is constituted so that each power 
supply side of Molded Case Circuit Breaker 7 of each unit 2 may be connected to the above- 
mentioned bus-bar 18. 

[0019] Now, the fan equipment 20 for inverters is arranged by the lower part of the inverter 
equipment 8 of each unit 2 as fan equipment for units. And as shown in drawing 2 , two or more fin 
8a protrudes on the rear-face section of each inverter equipment 8 towards back. Moreover, as shown 
in drawing 1 , while rectangle-like opening 10a is formed, guard member 10b which consists of a 
reticulated member so that this opening 10a may be covered is attached in the part corresponding to 
the upper part of the above-mentioned inverter equipment 8 in each door 10. In this case, opening 
10a of a door 10 constitutes the exhaust port for units. 

[0020] In this configuration, each fan equipment 20 for inverters The open air introduced into duct 
section la in a box 1 from lower inlet 11a is attracted from right lateral opening of each unit 2. After 
spraying the inverter equipment 8 which is the configuration equipment of a unit 2, and its fin 8a and 
letting a posterior part [ of inverter equipment 8 ], and upper part side pass, it is constituted so that it 
may discharge to the exterior through exhaust port 10a for units (refer to drawing 1 thru/or drawing 
1). ~ * ~ 

[0021] According to this example of such a configuration, after drawing in from the side opening of 
a unit 2 and spraying the inverter equipment 8 which be the configuration equipment of a unit 2 with 
the fan equipment 20 for inverters which established the open air introduced into the duct section 15 
in a box 1 from lower inlet 11a every unit 2, it constituted so that it might discharge to the exterior 
from exhaust port lOfor units a of the front section (door 10) of a unit 2. in this configuration, the 
inverter equipment 8 of each unit 2 is trustworthy by the fan equipment 20 for inverters formed 
every unit 2 — and since it fully comes to be cooled, the temperature in a box 1 can be reduced 
certainly. 

[0022] Especially, in the above-mentioned configuration, since it is the configuration which 
discharges the air (warmed air) which cooled inverter equipment 8 from exhaust port lOfor units a to 
the exterior while each fan equipment 20 for inverters attracts the open air (low-temperature air) 
drawn in the duct 15 in each unit 2, the inverter equipment 8 of each unit 2 comes to be cooled by 
the cooling power of strength with the almost same sufficient level, for this reason, certain in each 
unit 2 (each inverter equipment 8) — and it can fully cool. 

[0023] In addition, in the above-mentioned configuration, by spraying the open air attracted in each 
unit 2 with each fan equipment 20 for inverters also on devices other than inverter equipment 8 (for 
example, Molded Case Circuit Breaker 7), it is constituted so that the above-mentioned device may 
also be cooled enough. Moreover, the bus-bar 18 in a box 1 is constituted so that it may fully be 
cooled by the open air which draws in from lower inlet 1 la with the upside fan equipments 13 and 
14, and passes along the inside of a duct 16. 
<^MfMi^ posterior part side 
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in a box 1 in the shape of many tiering, and although the unit 2 was held only in the anterior part side 
in a box 1 in the shape of many tiering, you may constitute from an above-mentioned configuration 
so that the door which opens and closes each unit hold room also in the rear-face section of a box 1 
may be prepared (for example, refer to drawing 6 of the 2nd example). Thus, if it constitutes so that 
the exhaust port for units may be established in each door by the side of a posterior part while 
forming the fan equipment for inverters for every unit by the side of a posterior part also when 
constituted, the almost same operation effect can be acquired. 

[0025] Moreover, although considered as the configuration which prepares exhaust port 10a for units 
in each door 10 which is the front section of each unit 2 in the above-mentioned example Replace 
with this and the inlet for units is established in the part corresponding to the lower part of the 
inverter equipment 8 of each door 10 which is the front section of each unit 2. After attracting the 
open air through the above-mentioned inlet for units with the fan equipment 20 for inverters formed 
every unit 2 and spraying the configuration equipment (inverter equipment 8) of a unit 2, While 
letting a duct 15 pass from right lateral opening of a unit 2, you may constitute so that it may 
discharge to the exterior through exhaust port 12a. Also in this configuration, the same operation 
effect as the above-mentioned example can be acquired. 

[0026] Drawing 4 thru/or drawing 6 show the 2nd example of this invention, and explains a different 
place from the 1st example. In addition, the same sign is given to the same portion as the 1st 
example. In the 2nd example of the above, as shown in drawing 4 and drawing 5 , the fan equipment 
21 for inverters is arranged in the left part of the inverter equipment 8 of each unit 2 as fan 
equipment for units. Moreover, as shown in drawing 6 , it is divided forward and backward with the 
bridge wall 22 (under drawing 6 Nakagami), and the interior of a box 1 is constituted so that four 
units 2 each may be held in the shape of many tiering in the anterior part and a posterior part, 
respectively. 

[0027] And inlet 3a for units which consists of rectangle-like opening is formed in the edge (about 
the shelf board 3 by the side of the left end section and the upper part, it is [ shelf board / 3 / by the 
side of the lower part ] the right edge) of a shelf board 3 in which each unit 2 is laid. In this 
configuration, with the fan equipment 22 for inverters formed every unit 2 The open air introduced 
in the box 1 is attracted through the above-mentioned inlet 3a for units of a shelf board 3 from lower 
inlet 11a. After spraying the inverter equipment 8 (and fin 8a) which is the configuration equipment 
of a unit 2, It sends out into a duct 15 from side opening (about the unit 2 by the side of the right 
lateral opening and the upper part, it is [ unit / 2 / by the side of the lower part ] the left lateral 
opening) of a unit 2, and further, it is constituted so that it may discharge to the exterior through 
upside exhaust port 12a. In addition, the configuration of the 2nd example except having mentioned 
above has the same composition as the configuration of the 1st example. 

[0028] In addition, the arrangement structure (this structure is the same as the structure of the 1st 
example) of a bus-bar 18 is briefly explained with reference to drawing 6 . the bus-bar attachment 
section 23 which the above-mentioned bus-bar 18 consisted of three conductors (three phase circuit), 
and protruded on the right-and-left medial surface of a box 1 - the bus-bar supporter material 24 - 
minding - attachment ********. And the bus-bar 18 is covered with the bus-bar covering 25. 
Moreover, the terminal area 26 for power supply side (upstream) connection of Molded Case Circuit 
Breaker 7 is formed in the rear-face section of each unit 2, and the power supply side edge child of 
Molded Case Circuit Breaker 7 is connected to the bus-bar 18 through this terminal area 26 for 
connection. In addition, between a bridge wall 22 and the units 2 by the side of a posterior part 
constitutes the duct 16 by the side of anterior part, and the duct 16 by the side of a posterior part, 
respectively between the bridge wall 22 in a box 1, and the unit 2 by the side of anterior part. 
[0029] Carry out a deer and in the 2nd example of the above with the fan equipment 22 for inverters 
which established the open air introduced in the box 1 from lower inlet 1 la every unit 2 After 
drawing in through inlet 3a for units of a shelf board 3 and spraying the inverter equipment 8 (and 
fin 8a) which is the configuration equipment of a unit 2, side opening (the unit 2 by the side of the 
lower part - the right lateral opening — ) of a unit 2 certain [ in the inverter equipment 8 of each unit 
2 ] like the 1st example, since it sent out into the duct 15 from the left lateral opening about the unit 
2 by the side of the upper part, and it constituted so that it might discharge to the exterior through 
upside exhaust port 12a further — and it can fully cool. 
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r00301 Moreover, drawing 6 thru/or drawing 8 show the 3rd example of this invention, and explains 
a different place from the 1st example. In addition, the same sign is given to the same portion as the 
1st example. Instead of preparing exhaust port 10a for units in each door 10 as shown in drawing6 
thru/or dmwineS , it consists of the 3rd example of the above so that the exhaust ports 9a and 19a 
fo^nits^chc"onsist of rectangle-like opening may be established in to^C€***^*J» 
upper part of the frame 9 which is the back section of each unit 2, and the inverter equipment 8 of the 
septa 19 And the exhaust ports 9a and 19a for these units are open for free passage to upside exhaust 
port 12a through the duct section 16. In this case, the duct section 16 is the duct section which opens 
the exhaust ports 9a and 19a for units, and exhaust port 12a for free passage. 
003 1] In the above-mentioned configuration, with the fan equipment 20 for inverters formed every 
unit 2 After attracting the open air introduced in the box 1 from lower inlet 1 la from the right lateral 
ooenins of a unit 2 and spraying it on the inverter equipment 8 (and fin 8a) which is the 
Station equipment of a unit 2, It is constituted so that it may discharge into the duct section 16 
from the exhaust ports 9a and 19a for units of the back section of a unit 2 and may discharge from 
upside exhaust port 12a to the exterior through this duct section 16 further. In addition, the 
configuration of the 3rd example except having mentioned above has the same composition as the 
configuration of the 1st example. , 

?0032] therefore, also in the 3rd example of the above, it is possible in the almost same operation 
effect 20 as the 1st example, i.e., the fan equipment for inverters of each unit 2, certain and to be 
fully able to cool and to acquire the operation effect that the temperature in a box 1 can be reduced 
certainlv for inverter equipment 8. r 
[0033] In addition, in each above-mentioned example, while preparing inlet 1 la in the lower part of 
a box 1, it considered as the configuration which prepares exhaust port 12a in the uppe, -part but 
while replacing with this and establishing an inlet in the upper part of a box 1, it is j good i for the 
tower part also as a configuration which establishes an exhaust port. Moreover, although two fan 
eqZmems 13 and 14 were formed in the upper part of a box 1 in each above-mentioned example, it 
is good also as a configuration which is not restricted to this and forms one piece or three fan 
equipments or more. Furthermore, it is good also as a configuration prepared in the lower part of a 
box 1 instead of forming the fan equipments 13 and 14 in the upper part of a box 1. 

fEfferf of the Invention] This invention with the fan equipment for units which established the open 
air Produced in the box from the inlet for every unit so that clearly from tiie above .exptonahon 
Smce it constituted so that it drew in from the side opening of a unit^ and it might discharge from the 
exhau port for units of the front section of a unit, after [ which is the configuration equipment of a 
unu Upfaying inverter equipment, for example The inverter equipment of each unit can fully be 
cooled I now, a 8 nd the outstanding effect that the temperature in a box can be reduced certainly is done 

r00351 Moreover, even if it constitutes so that the open air introduced in the box may be attracted 
Srough* above-mentioned inlet for units with the fan equipment for units which established the 
to eTfor units in the shelf board which lays each unit, and was formed for every unit and the 
c^wrtcm equipment of a unit may be sprayed, the inverter equipment of each unit can fully be 
cZ led While establishing the exhaust port for units in the back section of each unit, with 
Lrthtm^re Ae fen equipment for units which prepared the duct section which opens the exhaust 
pod fo Xese units, and an exhaust port for free passage, and was formed for every unit After 
anracnnl the open air introduced in the box from side opening of a unit and spraying the 
conCration equipment of a unit, the effect same also as a configuration discharged through the 
abovl Soned diet section as each above-mentioned configuration can be acquired from the 
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CLAIMS 



[Claim(s)] 

[Claim 1] An inlet which held in a box a unit which conies to constitute in one devices characterized 
by providing the following, such as a main circuit device and inverter equipment, in the shape of 
many tiering, was constituted, and was established in the lower part or the upper part of said box, An 
enclosed switchboard which is equipped with an exhaust port established in the upper part or the 
lower part of said box, and fan equipment which discharges air in said box through said exhaust port 
while being prepared in the upper part or the lower part of said box and attracting the open air in said 
box through said inlet, and changes An exhaust port for units established in the front section of each 
of said unit Fan equipment for units discharged from said exhaust port for units after being prepared 
in said each unit, attracting the open air introduced in said box from said inlet from side opening of 
said unit and spraying configuration equipment of said unit 

[Claim 2] An inlet which held in a box a unit which comes to constitute in one devices characterized 
by providing the following, such as a main circuit device and inverter equipment, in the shape of 
many tiering, was constituted, and was established in the lower part or the upper part of said box, An 
enclosed switchboard which is equipped with an exhaust port established in the upper part or the 
lower part of said box, and fan equipment which discharges air in said box through said exhaust port 
while being prepared in the upper part or the lower part of said box and attracting the open air in said 
box through said inlet, and changes An inlet for units established in a shelf board which lays said 
each unit Fan equipment for units discharged through said exhaust port from side opening of said 
unit after being prepared in said each unit, attracting the open air introduced in said box from said 
inlet through said inlet for units and spraying configuration equipment of said unit 
[Claim 3] An inlet which held in a box a unit which comes to constitute in one devices characterized 
by providing the following, such as a main circuit device and inverter equipment, in the shape of 
many tiering, was constituted, and was established in the lower part or the upper part of said box, An 
enclosed switchboard which is equipped with an exhaust port established in the upper part or the 
lower part of said box, and fan equipment which discharges air in said box through said exhaust port 
while being prepared in the upper part or the lower part of said box and attracting the open air in said 
box through said inlet, and changes An exhaust port for units established in the back section of each 
of said unit The duct section which opens an exhaust port for these units, and said exhaust port for 
free passage Fan equipment for units discharged from said exhaust port through said duct section 
from said exhaust port for units after being prepared in said each unit, attracting the open air 
introduced in said box from said inlet from side opening of said unit and spraying configuration 
equipment of said unit 

[Claim 4] An inlet which held in a box a unit which comes to constitute in one devices characterized 
by providing the following, such as a main circuit device and inverter equipment, in the shape of 
many tiering, was constituted, and was established in the lower part or the upper part of said box, An 
enclosed switchboard which is equipped with an exhaust port established in the upper part or the 
lower part of said box, and fan equipment which discharges air in said box through said exhaust port 
while being prepared in the upper part or the lower part of said box and attracting the open air in said 
box through said inlet, and changes An inlet for units established in the front section of each of said 
unit Fan equipment for units discharged through said exhaust port from side opening of said unit 
after being prepared in said each unit, attracting the open air through said inlet for units and spraying 
configuration equipment of said unit 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Front view of a control center showing the 1st example of this invention 
[Drawing 2] The vertical section side elevation of a control center 

[Drawing 3] Front view of the control center in the condition of having demounted the door 
[Drawing 4] The drawing 1 equivalent drawing showing the 2nd example of this invention 
[Drawing 5] The drawing 3 equivalent drawing 
[Drawing 6] The cross-sectional view of a control center 

[Drawing 7] The drawing 1 equivalent drawing showing the 3rd example of this invention 
[Drawing 8] The drawing 2 equivalent drawing 
[Drawing 9] The drawing 3 equivalent drawing 
[Description of Notations] 

In a box and 2, a unit and 3 a duct room and 7 for a shelf board and 6 Molded Case Circuit Breaker 
(main circuit device), [ 1 ] In 8, inverter equipment and 9a a door and 10a for the exhaust port for 
units, and 10 The exhaust port for units, 1 la - an inlet and 12a — a bus-bar and 20 show the fan 
equipment for inverters (fan equipment for units), and, as for fan equipment, and 15 and 16, in an 
exhaust port, and 13 and 14, 21 shows the fan equipment for inverters (fan equipment for units), as 
for the duct section and 18. 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 7] 
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[Drawing 9 ] 
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=L~y h<ZH ^gg£+^CJ^I-r?>. 

Tg&C&^P 1 1 afc^t-SfcfclC, ffiflci©±S5KSP 
SP12 aS^tt, SC. ®§tO 1 1 a SILTJt-g* 

m# 1 rttc©5i-r-5 &#fc#»P 1 2 a &aUTffi#: 1 

«0^#tUt5 7 7>Sf 1 3, 14£*B#1CD± 
2 0 y h 2 ICKttfcfcCT&S. 
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£LT$j££n*:t>©T2!>oT, fflEftftaTffiSfctt 

mm&3.-y hizmtzn, meiftAP*>&fflE*McA 
jc^Asn^^ssnnarL-y h©raaii§pg&a>e,!R3i 

h©#tj£$&S§fc'!fc£*tttfc«, *trl5^.x 
y hJUftatPfrSSm-r-Bariy M7r>IitSi 

[is*s 2 ] *®?s$s§w >/*-*£««©««£ 

<h*fcMI2»aP&aLTMfB^(*3©^^til-r^ 

ssapt. 

we*3.=y Mc«w6tu ifteg&p*&ffie«ttrt 

So 

imam 3 ] £nnMMK»'r >/t-*&a«©«g£ 
-mzmazvTttz^-y b&m#mz&§m&vnzw. 

»l/T«*SnftftOT*-3T. Mf2$I#©Tg&i:fc« 
±«KRW-&n&!«(tP£. ME^O±gl5*fc«Tfil5 
(C»»J6n&»»Pi, MB*#:©±*i:fcttT«fcR 

fc#fcttE*«P*RUTMEM*:rt©ffi««*mr* 

«E#a=y h<D*ffl«KR»*&n&:i=3' hJB«ftP 

v h«»ftb*6l»C^f«taLTWia»*P*6 
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[R:fcJg4] £SHHIflK»r >/t-^IMMf©«MB* 
-#K#3j*LTfc-3:2.:=.s> h&$&#rtfc#R«t*#l;:iK 
§LT#tj£Snfc*>©T?a&oT, mCRttOTttSfttt 

±«tcRi7&n&««pfc, itirisffi#©±gissfcttTS5 

lcR»TSnfc»«P£. iWBR*©±«S&ttT«lcR 

\t^nm^m.u^mhx9v%^minm^\zm\-r^ 

&#KMe#ftP£aLTfflG4rort®ffiA*#ffi-r« 
7 7 >W£ *R*TjAS»Ue«SlC*U-c. 

mu&z--y McRw-sn. iMSAkfm^yYmmss. 

P*aUT«§!LTWf3a=y hCDRRttSC0e*ft*t 
HOfl!llBllPaJ*6iri2»aP*iib 

[0 0 0 1] 

[RR±©fMiaJH shrm+'T 

*RR*©«»*--#lC«RLTfc5i=y HSftffrt 
fc*RR*ttfc*«bT«jS3nfcH«BB««fcR-r 

[00 0 2] 

[ft*©t£ffi] C©a©Kaffi«Sl-C»5W^fiP>H 
&g£etfj£bTfestafc<b©T2&D, -JKgfSi (« 

-fb^> rm. ±T*aD ©#a:7*7>h©«gfr*8© 

•fcJ^ORfcrtfctt, -£©lftg& (IE®) RKfiRlsTR 
ScrorL-5» h (WttRR) #*RR*ttlc«W3nTV» 

&$sg. afts&agftsi. -r >rt-*&mm*x&.mm 

[0 0 0 3] ±iB«SjSfc©3>I>P— ;w-fe>^T?«. n.- 

RR#tR*.t£4 ott?feo&tt5t. ttflcAtoojea 

»8 0tC*9Tl/*k -O/t-i'ReWRSfflSiH 
fStt (lt5 01C) **g*.TU£3iV»9*jfitt«*-3 

©«£. R#©T»»tf±»K:»»PRtfl*»PfcRtt 
*fc#fc, R#©±«K7t>*R*RW\ Z\<Dy 7 > 
RRIC J: -> T*R*««P *RLT«#rtK»3l 

5, *#rto*»**«p*aLT#ia-r*j:5K*j« 

[0 0 0 4] 

[58W«J»^b«t5tT5Slli!l] L*»bft««6, ±ia«e 
RRRTtt. *R©:i:ry hS^RfcRtiiiteRRL 
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[0005] ^uT, 2js:^<D@w«. ftftnotaft* 

[0 0 0 6] 

fc=b©T»oT. m&m&<DT®2.iz.\t±fflzm-t<E>n 
&©^tat, mmm&(D±.iit£it\tTfflzm.viz>wt& 

□ *a UTMi2&#rt©£Sl£#ti}-r £ 7 r £ 

mxx^mmmmmz^r, t9iB#n.--y nomm 
«riHzL-. y h<D®fm&\zvkzttWc®.* mm=L~^ h 

[0 0 0 7] *%^©te«lfl^S2«Stt, mis* 

=L-y b&mW?2>W1g.lZWt\-tZti1t3.—y hJB©Si;P 

n.-^ h©fl!|ffii8PgB^e,MfB^P*aLT#tH-r-5 
[0 0 0 8] IC, #$291©<ifi©BlSig2«3i«, fltflB# 

zi-y b<D , gmmzmif*>mt3.—y h^pt, n 
nsazy hffl»SiP<hiri5»apt*a®-rs^ h 

[00093 ^ftwomommmmmz* m 

mitt®, mm3--yb<Dmnmum^mw.&is.u$: 

[0 0 10] 

ntz.9\-%.&, &3-—yvmzm.tfin--vbm?7>m. so 
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4 

flCkot, =l~v hOffiJ®HP^6©§IU'TrL-y 

mm&vmizi&Tt<itz> z. 

[001 1] h$ms-r*«B«tcn.--/ 
hj8§mkp*«w-» ®MP^effi^tcs?A$nfc^ 

T, ±ffiaL-y hffl©MP^abT©5ILTn.-y h© 
[0 0 12] IC, fta=» h©»ffl8SK3.-y hfflP 

[0 0 13] 5l:$fc. y hCDM®gP(C3-rZy h 

fflffiapsiit. &=L~y hmzmtfrz=L=.y hmyr 

?|LT3.-y hO*jsJ6«»C*#fttt»:a. a.-y 
[0 0 14] 

GttttM] EAT, *^*3>ho-;Hr>^lcafflL 
fclg 1 ©SfctSWCtJ^TBI 1 3 £r#HBL&75*£ 

\z, Vt§a.n*M-rz>it$><D?9 vm.Q*m»z>m&ii 

[0 0 15] -5-UT, ±gB4®OOL-»/ h2«, 4®(D 

B) T?a&S. 
[0 0 16] ^lO^ffiSCCtt, 
•5tc. 4B0W1 0««±Bfta=y Hl*R 5 0RIH 
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mnmz\$, TgB«a«i iatf±g&ji&«i 2#gtftf*s 

MPSS*>e.^:-5©^P 1 1 a^SntV^i*!;. 
£©©|itPl 1 a£S!5ck5J^ttgWfrS&*#-F 
gBttl 1 bt>mWf*>ft-C\,>2>. 

CO 0 1 7] ra«}cL.T, ±SBM«1 2\Z\t. JgJgtt© 
WPgfc$>£>3:£3I^P 1 2 a&Mfc-gnT^Ztmz, 10 
£©ifM^Pl 2 a£E3£5taHS:t*g&*ta>S73:*#-h* 

1R^4|^IC«. «jltf21©7 7>811 3, 14** 
EIS$nTV»-5. C1CD7t>^B13, 14(1 ^as 
KftPl 1 a£MLTffi#:lf*3{c:©§[-r5<i:*{C, 

i A®ga&tt£a i 2 asaLT^s5^m-r?.«t5 

SISn-S^BKi^oT^S. ft, KfiiPl 1 a^ILT 

m&if*nzm\i£tiftf>\-m*> E2&tfi23»c:*-r.fc5 
g&i 5 kzmhmi©:?? hggi esitni^tia 

P 1 2 a'vfrttTSftn^J^K&oT^S. 
£tt6#WKMPl8£aLTfl^W<&:x-y hiR^5 

F*g^Asn^i5ic^:^Tv^. ft. m 1 ic^r^o 

[0 0 18] 0 2fC^-Ti5t, m&lft\Z&if 

z>3--y h 5 <D'&mwiz\t. mm 1 8 **±t^ibj 30 

^5 t©Wtc»BSSl 9*SES3nt^«. ±IB#8I 

1 8 ten &z-—y h 2<Dmmmmmm7<D&mmis<i& 
&m-znz>&?\zmtfi2nT^z>. 

[0 0 19] ST, #3.--/ h2CD-f>A-^gB8© 

r>mw2 owmmznT^z. -e-L-r, #<f>/t— * 

gB8©«MgBtCtt. 02lC*-r«fc5(C. «gt©:7-<> 
8 a^^lpJJtT^KSnT^S. 01 fc^T 

#11 0 Kfctf-S -LiB-f >A*-^SB8©±gg 40 

\zttfo-rz>&mz\*. mrnvwrnnmi oa^mm^n 
T^ztrnz, rrowpg&i o a&mo&?\zMvtmn 

Hi 0©MPgBl 0 a#:x-.y hffl#M<tP£®J&L 

[0 0 2 0] Z.(Dffi&CDme>. M>A-?ffl7r>g 
t2 0ll TSB©©^P 1 1 atf^Stftlrt©^ hSR 
1 atc^xsnfc^^. y b 2ro*IiBWn» 



» 8-289422 

sa8©asBfls&tx±fls«*auT*»e>, a=5»M» 

ftP 1 0 a*aUT*»'s#UT*J:3lc#jfc3nTV» 
•5 (Bl&fr>LH3#£) . 

[00213 z.<D&5&m0i<D*mtew\z£nt£, tsb 

©&^P 1 1 a*>5|&#l|*J©^ hgBl 5fc^A$n 
#3.- y h 2 fffC&ttfc-f >A-^ffl 7j-> 

812 0l:ioT, h2©MBBDtt#>&K9ll' 
TO.- y h 2 ©«^«g|T*-&^ >/t-^Sfi 8 lZ®.% 
3.— y h2©Wfflg5 0S1 0) ©a~y Nffl 
#£□10 ad»6^Sf^SPtH-r*«t'3lC«j*Lfc. £© 
#J/£©^§-&. #^-n.y h 2 ©< >n-^gg 8 S-n. 
= y h2«ICttO-&n^>/t-^7 7>fiB2 0 IZ 

[0 0 2 2] ±GttJ&fcbfr>Ttt. 3r 

^77>8S2 ok, ^ h i steizmfrntzitSL «g 

B©££) Star? h2ftlcft9rr«2:£K:. <>a* 
-*BB8*»»lxfc3fift (IS* SttTc^HO Sr^L-y 

hjas&n i o a*5^f8^»m-|-*»ri6T?*a©-e, 

#rL- y h 2 ©-f >A'-^Sfi 8 asonq U U-^;W©+ 
#&3££©!frl5#T#l3£n£<J;5»;:fc.g>. £©&#, 

#^i-y f 2 (#-f>n-^gB8) *vm&~o±ft\z 
[0023] ft. -hga^©*-&, s-f>n-^i7r 

>^B 2 0 «fc D y h 2 |*3{C©5I Lfe^«*W > 

A*-^^B8^©«S (MAfJBB^fflffiefS7) «C*> 

i^cifssntv^. ^ii^©«»i 8«, 

_hS5©7r>gBl 3, 1 4JC<tDT§S©©mP 1 1 a 
[0 0 2 4] SI*, ±i2«/£Ttt. ffi^lrt©W®iB3C 

/ctt^L->y h 2 ■z&wm.z-mzqmvK.tf, z.n\zme> 

n5t)©Tftt?S:<. ffi#:lt*i©^g5fi!ltCfea.— y h2£ 

^wm^\zsm^ ^i©^Bgetfe#o.-y hiR 

fcm2©iy6t9j©ei6#is) . c©«t^(c«^Lfc^ 
t>. ^ggfij©#3.-y bmz^>n-9m7T>mm* 

[0 0 2 5] ±IHHJfi0in?tt, #^L-y h 2©^ 

BgBT-fcSS-lfC 1 0 fcrL-y bmmnn 10a * 
«^tl/fc^, ^tliC^T, #n.-yh2©S5ffig5T 

ab5#l?i oc^^w-OA'-^^fis©^^^ 
5S8filca-7 hffl«Bb*B»t» S-^.- y h 2»tcl5 
ttfe-f >A-^ffl7r>S12 0^«fcoT^a*±iBa. 

-y hfflK^PS®LTl»?ILT^-r:y h 2 ©«^gg 
(-f>A*-*&B8) \Z«k%mnz&, 3L-yb2V>*2 

wmmnm*e>?? m 5 sa-rt^ic. »sip 1 2 a 
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[0 0 2 6] S4^VibE6tt*5§BJcD^2<Z)||Mfiai* 
^-rt>OT*t). » 1©|£&W 3 £fJBj-f 

erltv**. 0 6tc^-r±5tc *8#i<z>i*3S5 

«tt«J®2 2lCcfc0fI^{C (S6«^±TtC) ft^J^nT 
[0 0 2 7] *LT, h2SrQJB-r^«B«3(D 

«HK3 \z-?^T\t-z<D&iftm) tea, j6»K<onnff^ 

h«K^P3 a*«Snt^5. Z\<DM 
&ZL=. yh2 ^tCiait^-f >A*-^ffl 7 7 > 
gS2 2l:ioT, TSSOKMP 1 1 a*^ffifrlF*3C 

-^g!8 (RtX7W>8a) JC^^Wtfc^, iZy 
h 2 CDflfflMPaB (TeSffiJ<Z>;r- y h 2 K^Tte-?-© 
PSB. ±Ufi3©^-- y h 2 iro ViTtt-5-©£flJ 
ffiilPgB) J^S^t-l 5rt^sSIDaL. ±gBcD 

i 2 a&misTH-&^&m-rz>&oizmi&t<tiT 

v>£. ft, Jii?EUfc£Ai1.©^2O^SS«s|<0^«. |gl 

[0028] ft, sni sommmm (z\e>mm\tmi 

TffiM\zmwr%. ±fB#f§ll8tt. 3* (3ffi) ©3? 
652 3{CSH^gB#2 4*^bT3l(*&nT^-5. 

<z>*Htt (-^«b) 8E«fflsrp«2 stfWLn*>nx& 
o . icifflfflififas 2 6 s^brsEHffljsefs 7 com 

*3tt£tfc$)g2 2 £ttimm<D3--y b 2 tow, Rtf, 
tfc«J&2 2 t«fiB«<OrL-y h 2 tCDffltf. -en^tlW 
WAV?* h 1 6RXf&&m<D?t? hi 6 ZM&VT^ 

[00293 l^lt, ±.mm2<Dnmmiz&^T\t. 

TSI5cD©§lPl 1 a^S^lrttCigA^nfc^S, 

h 2SKI8tt&-f >/Wffl7 7>iI2 2iC 
iot. M3 ©azy hfflKlD 3 aSIUTK?IU 
T. =L~y h2<Dffitftm®T?&Z>'f >A*-^^B8 (R. 
^7^>8a) (CttSfflttfcffc. h2®filffiMP 
g£ (TeBffllO^-— y I- 2 (c^>Tte-€-cQ;fr<llffllWPg&, 



( 5 ) WW 3 ? 8-289422 

^ hi 5^It)aU Sfd, ±«CD«^P 1 2 a* 

[0 0 3 0] 06ft^L08tt#3£HJJCD3i3CD#t 

IKHj-rs. tt. Sglo^JSMt^-a&a-Ktt. H-«F* 
fcftl/TV**. ±§EJg 3 cDfygfllTtt, H6ttfr>l,B8 
K^-Tct^lZ, #11 0tC3.n»/ hfflSffCP 1 0 a*S! 

Rzsmm i 9 ©5 ^©-r >A-?gfi 8 ©_hg&tc**j£;T 

a, 1 9 a&mifZ&Slzm&ZftX^Zo -€-LT, £ 
nWr.yWMP9a, Halt hg& 1 6 * 
rfrLT±a&CQSMstP 1 2 alcaabTH*. 

hSSl 6dta->y hfflSf»P9 a, 19at»gP 

12a t*aa-rs^ ha5T?a&s. 

[0 0 3 1] ±i3#|j£©«-&, h 2*taft»*fc 

^f>n-^ffi77>gli20l;J:oT, TgPOKMPi 

20 1 a*>£&#l rtKigASnfcfl^fc, n->y h2©:£ 
fiSBB8Pl»d^e.K5[bT3.-y h 2 ©^SlS-efeSi' 
>A-^gI8 (X^C07^>8a) J;n>C#f*ltfc 
^, ZL- y h 2 ©W®gE60n.n y hffl#^P 9 a, 19 
ajfe&i^htfl 6^PWL-, Hlccico^ hgB 1 6 
&SLT±gB©^P 1 2 aA^ng5^WrSJ:5»C 

^sa. mio**S0y©«BKirai;«ifi!ct^oTv^„ 

[0 0 3 2] Se^T. ±SB^3 0^Jg^]tC*3^Tfe, ^ 
lcDilSfifiBltSSWSlTSf^ffla^ IPS, #o.~yh2 
30 CO'f >/N*— ^^77>£fl2 0£<fc0-f >A*— ^SB8 

[0 0 3 3] ±f2#tJlS£0rai, ^KDTgBtC© 

na i i azmrtztrnz, ±mz&M.n 1 2a.&mn 

dfUC-ftxT. 1 CD JigetC©^.P 
S^it^t^tc, TgBic»»P&«:itS«fiKtbT%^ 
Sfe, ±IBS-^JS0i|-t7«, ?l^ico±ei5{c2i@co-7 
7>gfl3, 1 4 cniCl&^n^txZn? 
40 ttJ5:<, l<@£fcte3j@£4±co:7 7>gg£^tt5«j£ 
tbTtiSVi. JEt', 77>gfil3, 14S^1C0 
±g6{;fS^5f^t>0tc, ffi^lcoTSBttg^S^tL 

[0 0 34] 

\z, ©§tP^6^[*|{c^A$nfc^S, #rL-yh 
«(cis:itfen.-y hffi7 7>gii:<fc'3t, ^.-y hco 

50 hffl«MP?5^^ai-r^«};^fC«^bfe00-C. # 
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[0 0 3 5] Sfc, h&®l&-?Z>M&\Z3-—y 

T>mm\z&-?x. m&wzmA-£n?tftm.*:±.m^- 
^mmz=L- y bmwfs.n&m-fztmz. znz?-- 

[0 0 3 6] XtC^fc, S-rL-y h(D^®g5tC3.- y \> 

>gBK«fcoT, *«*±E:i=:y hffl!RJ?5,P£SLT 
©§ILTrL-.y b<Dmf&®®lZ®.&tfVZi:olZ&mV 



[0a©flMifcSJi9§] 

[si] *&*Jw&i<Dmmm*7KT=i>bzi-)],-t> 

^£>IEH0 

[0 2] 3>hn— /Hs>^©IWr«lBBI 
[0 3] m&mtllsftVil&nny ha— ;Hz>^0iEH 
0 

[04] #S£W©SfS2<Z>f|£ffi0i|£^T01*Ii50 
[05] 03*§£0 

[06] 3>hD— JP-fe>3'©«Srffi0 

io [07] *3ew<Df&3<Dfmm&%rrwimm® 

[08] 02ffi^0 
[09] 03fflMi0 

ltt«#, 2«a-yK 3tt«J«, 6tt^*h*. 7 
tt@3«ffl2S»rlg G-GMMM) . 8tt^WWiI, 
9 a tta-«; h ffiiftAP. 1 0 lift, 1 0 a tta.= h 
ffl^Q, 1 1 a«©5tP. 1 2 aB*»Q. 13, 1 
4B7r>8S. 15, lStt^hflk 18«m 

29 B) , 2 lll'f>/Wffl7r>*l 



[01] 



[02] 



12a s^n 1** 



13, Us 7r>£Q 
20 : JLi-r hJi7r>SS 
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